. (E-F) The data was collected from the same cohort of mice described in Figure 1A . Correlation between blood O 2 saturation and body weight (E) and blood O 2 content and daily food intake (F) were conducted by Pearson's correlation tests. P <0.05 was considered significant. (G-H) Energy expenditure changes in response to HFD feeding. Data from the cohort of mice used in Figure 1B showing a significant increase in EE in both day (G) and night periods (H) with HFD feeding. (I-K) cAMP (I) and Glucose-6-phosphate (fructose-6-phosphate)/lactate (K) and ATP levels (J) were measured from isolated RBCs in a cohort of C57 males (8-10 weeks of age, n=7). RBCs were isolated 3 days before and 2 week after HFD switch. The cAMP readings from C57 mice had a large baseline variation, and for a better comparison, all readings at the Chow diet condition was normalized to 1. In addition, 2 samples were removed from analysis in the cAMP measurement because these samples showed a more than 20 folds increase in HFD conditions compared to Chow, which is out of range of normal distribution. (L-M) RBCs were collected from the same cohort of mice described in Figures 1B-1F and used for the measurements of 2,3-DPG (n=7-8/group) (L) and of P50 (n=6-7) (M). All data are presented as mean ± SEM; *p<0.05; ***p<0.001; # p=0.07; and ## P=0.06, paired Student's t tests. and ATP (C) were measured from a cohort of adult male FVB mice (7-weeks of age) in RBCs obtained from tail blood 3 days before and 4 weeks after switch to HFD (n=5). (D) Glucose-6-p (Fructose-6-p)/lactate was measured in another cohort of adult male FVB mice (n=8) with the same HFD treatment. (E) Using the same experimental design as in Fig. 1H , regression analysis was tested between net body weight changes and net increases in O2 content in a cohort of FVB mice (n=7 males). These mice were reared chow and switched to HFD at 7-8 weeks of age. Changes in body weight and O2 contents were collected 3 days before diet switch and 4 weeks after diet switch. All data are presented as mean ± SEM; *p<0.05, **p<0.01, paired Student's t tests. (A) EpoR-Cre::Ai9 mice were used and main metabolic tissues were screened by potential Cre expression. Immunostaining for IB4 (green), an endothelial marker, was performed on tissues that showed Cre-mediated expression of tdTomato (RFP). Distinct RFP positive structures were found in both liver and spleen, in addition to the brain shown in Figure 3 . These structures were found to be confined within IB4-expressing vessels (white arrows), suggesting that they were RBCs in nature. The confinement was clearly shown in the highmagnification pictures of liver and spleen (arrow in bottom panels). ( Figure S6 A B Figure S6 . Effects of RBC Gs-cAMP signaling activation on RBCs and Hb levels. Effect of daily i.p. CNO (1mg/kg b.w., 10:00 and 17:00) for 2 weeks on the mice (control and RBC-Gs mice) presented in Figure 5 . A whole blood count was performed from these mice (chow fed controls, RBC-GsD mice fed HFD treated with saline and RBC-GsD mice fed HFD treated with CNO, n=5-6 males). No changes were noted in RBC count (A) or Hb levels (B). All data are presented as mean ± SEM. One way ANOVA tests. 
